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AB Acromegaly is associated with increased cardiovascular risk. 
Although 

conventional risk factors such as glucose intolerance, 
hypertension, and dyslipidemia probably contribute, there may also 
be direct effects of GH/IGF-I excess on the vasculature. To study the 
effects of GH excess on the vasculature, we have assessed arterial 
stiffness in acromegalic subjects with and without active disease and 
have 

investigated the effects of Sandostatin LAR (OCT-LAR) on vascular 
function. Sixteen normotensive subjects with acromegaly (10 males 
and 6 

females) and 8 healthy controls were studied. Of the acromegalic 
subjects, eight had active disease (group A), and eight were cured 
(GH<2.5 

mU/liter; group B). The three groups were age, sex, and blood 
pressure 

matched. Group A subjects were restudied after 3 and 6 months of 
OCT-LAR 

therapy. Arterial stiffness was assessed by analyzing central arterial 
pressure waveforms derived from measured radial artery waveforms. 
This 

allowed determination of the augmentation of central pressure and 

the 

augmentation index. Lipids, glucose, and IGF-I were also measured. 



Comparing the three groups (ANOVA; mean+-SD), the 
augmentation index was 

higher in group A (28+-12 vs. 12+-13%; PO.01) but not in group B 
(22+-7 

vs. 12+-13%; P=0.60), compared with controls. IGF-I was higher in 
group A 

(50.3+-21.2 nmolAiter; P<0.01), compared with group B (22.5+-8.9 
nmol/liter) and controls (19.5+-5.3 nmol/liter). On regression 
analysis, 

IGF-I concentration was identified as a strong independent predictor 

of 

the augmentation index (beta=0,50; P=0.007). There were no 
significant 

differences in aortic systolic pressure, aortic diastolic 
pressure, lipids, or glucose. Compared with baseline, OCT-LAR 
treatment resulted in a lowering of augmentation index at 3 months 
(20+-15 vs. 28+-12%; P<0.05), but at 6 months (24+-16%; P-0.21) 
there was 

no significant change. IGF-I was reduced from 50;3+-21 .2 nmol/liter 

at 

baseline to 31.4+-13.2 nmol/liter at 3 months (P<0.05) and 26.6+- 
15.8 

nmol/liter at 6 months (P<0.05). In conclusion, acromegaly is 
associated 

with changes in the central arterial pressure waveform, suggesting 
large 

artery stiffening. This may have important implications for cardiac 
morphology and performance in acromegaly as well as increasing the 
susceptibility to atheromatous disease. Large artery stiffness is 
reduced 

in cured acromegaly and partially reversed after pharmacological 
treatment of active disease. 
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AB Substantial evidence supports a role for the growth 
hormone (GH)/insulin-like growth factor 1 (IGF-1) axis in 
regulation of normal cardiac growth, structure and function. 

Moreover, 

experimental data suggest beneficial effects of GH and IGF-1 on 
contractility and peripheral resistance in rats with impaired cardiac 
function. An increased Ca++ responsiveness is one possible 
underlying 

cause for the improvement in contractility, although effects of GH 
and 

IGF-1 on apoptosis may also play a more long term role for 
cardiomyocyte 

survival. Until recently, studies regarding GH treatment in 
heart failure were limited to case reports where administration 
dramatically improved cardiac function in a small non-blind study of 

7 

patients with idiopathic dilated cardiomyopathy and congestive heart 
failure (CHF) without GH deficiency who received treatment with 
recombinant GH (somatropin) for 3 months, considerable 

improvement of 

cardiac function was reported. More recent studies have 

demonstrated 

beneficial effects in patients with CHF due to both ischaemic and 
idiopathic dilated cardiomyopathy, with improvements in 

haemodynamics when 

somatropin was added both as a maintenance therapy and as a short 

term 

infusion. So far, 2 placebo-controlled studies with somatropin as 
adjunctive therapy in patients with CHF have been reported, although 
neither study could confirm previously reported improvement in 
systolic function and lowering of wall stress. In summary, it is 



clear that further placebo-controlled clinical trials are mandatory to 
verify positive effects and to monitor long term safety when 
somatropin is 

administered as an agent in the treatment of CHF. 
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AB OBJECTIVE: We investigated the effect of growth hormone 
(GH) treatment on salt and water metabolism and the 
renin-angiotensin-aldosterone system in children with short stature. 
DESIGN: Randomized, controlled study. PATIENTS: Twenty-nine 
short, 

pre-pubertal children referred to two specialist growth clinics for 
further assessment. MEASUREMENTS: Serial measurements of 
blood pressure, 

body weight, plasma renin activity (PRA), aldosterone, electrolytes, 
insulin and insulin-like growth factor I (IGF-I) have been made 
following 

the initiation of GH treatment. RESULTS: A small and transient 
increase in systolic blood pressure was observed during the 
first week of GH treatment. The increase in blood pressure over 
baseline was -1.1 mmHg in controls compared to +1 1 .5 and +3.0 
mmHg in 

children receiving standard (20 units/m2/week) and high dose (40 
units/m2/week) GH respectively (P = 0.004). Over the same time 
interval 

body weight also tended to increase with GH compared with controls. 
These 

changes were greater in those children receiving the lower dose of 
GH and 

were not significantly related to age or prior GH status. PRA did not 
change with GH treatment Although plasma aldosterone 
concentration tended to increase with GH, maximal values did not 
differ 

from controls and all remained within our normal range. Plasma IgF- 

I 

levels were increased by a similar amount in both treatment 
groups (1.5 and 1 .12 U/ml compared to 0.44 U/ml in controls at 4 
months). 

No difference in plasma insulin concentration was noted after 7 days 

of 

GH. CONCLUSIONS: In contrast to adult subjects, treatment with 
high dose GH in childhood is not associated with activation of the 
renin-angiotensin-aldosterone system. Clinical signs consistent with 
transient salt and water retention are observed with GH therapy, 
however, 

suggesting either a direct effect of GH or of IGF-I on renal tubular 
function. Blood pressure, plasma renin activity and plasma 
aldosterone 

levels were not increased after more prolonged GH therapy. These 
data 

suggest that high dose GH therapy in childhood is unlikely to be 
associated with the increased risk of hypertension seen in 
adults with GH hypersecretion. 
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AB OBJECTIVE: We investigated the effect of growth hormone 
(GH) treatment on salt and water metabolism and the 



renin-angiotensin-aldosterone system in children with short stature. 
DESIGN: Randomized, controlled study. PATIENTS: Twenty-nine 
short, 

pre-pubertal children referred to two specialist growth clinics for 
further assessment. MEASUREMENTS: Serial measurements of 
blood pressure, 

body weight, plasma renin activity (PRA), aldosterone, electrolytes, 
insulin and insulin-like growth factor I (IGF-I) have been made 
following 

the initiation of GH treatment. RESULTS: A small and transient 
increase in systolic blood pressure was observed during the 
first week of GH treatment The increase in blood pressure over 
baseline was -1.1 mmHg in controls compared to +1 1.5 and +3.0 
mmHg in 

children receiving standard (20 units/m2/week) and high dose (40 
units/m2/week) GH respectively (P = 0.004). Over the same time 
interval 

body weight also tended to increase with GH compared with controls. 
These 

changes were greater in those children receiving the lower dose of 
GH and 

were not significantly related to age or prior GH status. PRA did not 
change with GH treatment. Although plasma aldosterone 
concentration tended to increase with GH, maximal values did not 
differ 

from controls and all remained within our normal range. Plasma IgF- 

I 

levels were increased by a similar amount in both treatment 
groups (1 .5 and 1 .12 U/ml compared to 0.44 U/ml in controls at 4 
months). 

No difference in plasma insulin concentration was noted after 7 days 

of 

GH. CONCLUSIONS: In contrast to adult subjects, treatment with 
high dose GH in childhood is not associated with activation of the 
renin-angiotensin-aldosterone system. Clinical signs consistent with 
transient salt and water retention are observed with GH therapy, 
however, 

suggesting either a direct effect of GH or of IGF-I on renal tubular 
function. Blood pressure, plasma renin activity and plasma 
aldosterone 

levels were not increased after more prolonged GH therapy. These 
data 

suggest that high dose GH therapy in childhood is unlikely to be 
associated with the increased risk of hypertension seen in 
adults with GH hypersecretion. 
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AB OBJECTIVE: To assess the effects of long-term growth 
hormone (GH) treatment for short stature on left 
ventricular (LV) dimensions and systemic blood pressure (BP) in 
girls with 

Turner's syndrome without clinically relevant cardiac abnormalities. 

STUDY DESIGN: LV dimensions measured by echocardiography 
and systemic BP 

were assessed before and during 7 years of GH treatment in 68 

girls with Turner's syndrome participating in a randomized dose- 
response 

study. These previously untreated girls, age 2 to 1 1 years, were 
randomly 

assigned to 1 of 3 GH dosage groups: group A, 4 IU/m(2)/d; group B, 
first 

year 4 lU/m(2)/d, thereafter 6 IU/m(2)/d; group C, first year 4 
IU/m(2)/d, 

second year 6 IU/m(2)/d, thereafter 8 IU/m(2)/d. After the first 4 
years, 

girls >/=12 years of age began receiving 17beta-estradiol, 5 
microg/kg 

body weight per day, for induction of puberty. RESULTS: At 
baseline the 



LV dimensions of almost every girl were within the normal range, 
and the 

mean SD scores were close to zero. During 7 years of GH treatment 
, the growth of the left ventricle was comparable to that of healthy 
girls. No signs ofLV hypertrophy were found. Before the start of 
GH 

treatment, mean BP was within the normal range but significantly 
higher than in healthy control subjects. Diastolic BP and 
systolic BP were above the 90th percentile in 23% and 28% of the 
girls, respectively. After 7 years of treatment, these 
percentages were 14% and 36%, respectively (not significantly 
different 

from baseline). The SD score of the diastolic BP showed a small 
decrease 

after 7 years of treatment. The growth of the left ventricle 
and the development of BP were not different between the GH 
dosage groups. 

CONCLUSIONS: Long-term GH treatment, even at dosages up to 8 
IU/m(2)/d, does not result in LV hypertrophy or hypertension in 
girls with Turner's: syndrome. Continued observation into adulthood 

is 

recommended to monitor the further development of the relatively 
high BP 

and to ensure that GH treatment has no long-term negative effect 
on the heart. 
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AB INTRODUCTION: Elevated blood pressure (BP) is an important 

predictor of 

morbidity and mortality from cardiovascular disease. Patients with 
Turner 

syndrome (TS) have a higher morbidity and mortality in middle age 
than the 

normal population: As BP in childhood or early adulthood is 
predictive of 

BP later in adult life, we assessed manual and 24 h ambulatory BP in 
patients with TS to determine whether the BP pattern is altered at an 



early stage in these patients who are known to be at risk of 
cardiovascular disease. PATIENTS AND METHODS: We studied 
manual and 24 h 

ambulatory BP profiles in 75 girls with Turner syndrome, age range 
5.4-22.4 years. A monitor with an oscillometry device (SpaceLabs 
model 

90207) and an appropriate sized cuff was used. BP was measured 
during the 

day-time (0800-2000 h) and the night-time periods (2200-0800 h). 
The BP 

measured were compared with population standards. The effect of 
different 

growth promoting agents on BP was also evaluated. RESULTS: 
Mean manual 

and 24 h ambulatory BP measurements were 1 1 8/77 mmHg (range 
95/60-140/102) 

and 1 15/70 mmHg (range 93/57-154/99), respectively. There was 
minimal 

difference between the two methods with a positive bias of 2.4 
mmHg for 

diastolic BP and a negative bias of 2.1 mmHg for systolic BP. 

The mean standard deviation scores (SDS) corresponding to the mean 

BP 

recordings were 24 h systolic + 0. 81 (range - 1 .26 to + 4.45), 
24 h diastolic + 0.43 (range - 0.85 to + 3.42), day-time systolic 
+ 1 .08 (range - 0.95 to + 4.72), day-time diastolic + 0.70 (range - 
0.94 

to + 3.71), night-time systolic + 0. 22 (range -2.2 to + 3.64) 
and night-time diastolic - 0.1 8 (range -2, 0 to + 2.43). The SDS for 
both 

the mean 24 h and day-time systolic and diastolic BP were 
shifted to the right of the normal distribution. 57% of the girls had 
less 

than the normal 10% reduction in nocturnal systolic blood 
pressure. 17% had diastolic and 21% had systolic blood pressure 
above the 95th percentile for age and sex. There was no significant 
difference in the BP SDS between girls on no treatment and those 
receiving treatment. CONCLUSION: Over 50% of girls with Turner 
syndrome have an abnormal BP circadian rhythm, which is similar to 
adult 

patients with secondary hypertension. Patients with Turner 
syndrome have higher blood pressure measurements compared to 
published 

population standards, as evidenced by the shift to the right of both the 
systolic and diastolic BP SDS. These findings suggest that girls 
with Turner syndrome should be carefully monitored in childhood 
and 

adulthood for blood pressure and other cardiovascular risk factors. 
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AB OBJECTIVE: Increased prevalence of hypertension and 

cardiovascular mortality have been reported in hypopituitary patients 
who 

had been appropriately replaced with conventional pituitary 
hormones 

except GH. Growth hormone replacement (GHR) results 
in improvement of surrogate markers of cardiovascular function. 
Data on 

effects of GHR on blood pressure (BP) in adult growth 
hormone deficiency (AGHD), however, remain contradictory. There 
are as yet no reports on BP circadian rhythms in untreated or treated 
AGHD. Therefore, in a 12-month follow-up study, we evaluated the 
effects 

of GHR on ambulatory blood pressure (ABP) in AGHD patients. 
STUDY DESIGN: 

A prospective, open treatment design study to determine the 



effects of GHR on ABP and heart rate in AGHD patients. GH was 
commenced 

at a daily dose of 0.5 IU, and titrated up by increments of 0.25 IU at 
4-weekly intervals to achieve and maintain IGF-I standard deviation 
score 

(IGF-I SD) between the median and upper end of the age-related 
reference 

range. PATIENTS: Twenty-two, post-pituitary surgery, severe 
AGHD patients 

(1 1 men), defined as peak GH response < 9 mU/1 to provocative 
testing were 

recruited. The mean age +/- SEM was 48.8 +/- 2.5 years. Twenty- 
one 

patients required additional pituitary replacement hormones 
following 

pituitary surgery and were on optimal doses at recruitment. 
MEASUREMENTS: ; 

Twenty-four-hour ABP and heart rate (HR), body mass index (BMI), 
waist hip 

ratio (WHR) and total body water (TBW) were measured before and 
after 12 

months on GHR. Cosinor analysis was used to analyse BP and HR 
circadian 

rhythm parameter estimates. RESULTS: Target IGF-I SD was 
achieved within 

3 months of commencement of GHR in all patients (-3.5 +/- 0.4 at 
baseline 

vs. 0.8 +/- 0.2 at 3 months, P < 0.001 ) and remained within range at 

12 

months (1.1 +/- 0.2, P < 0.001 compared to baseline). A significant 
increase in TBW (45.8 +/- 1.2 vs. 47.8 +/- 1 .5 kg, P < 0.05) but no 
significant change in BMI (30.7 +/- 2.2 vs. 31.8 +/- 2.7, P = NS) or 
WHR 

(0.95 +/- 0.02 vs. 0.93 +/- 0.02, P = NS) was observed after 12 
months on 

GHR. The 24-h mean systolic ABP (SBP; 126.2 +/- 2.8 vs. 120.1 
+/- 2.7 mmHg, P < 0.001) and diastolic ABP (DBP; 78.2 +/- 1.6 vs. 
71.4+/- 

1.8 mmHg, P < 0.001) significantly decreased following GHR with a 
parallel 

increase in 24-h mean HR (69.6 +/- 2.5 vs. 73.8 +/- 2.5 beats/min; P 

< 

0.001). A significant nocturnal decrease in SBP and DBP was 
observed both 

before (SBP; daytime, 129.1 +/- 2.8 vs. night time, 1 15.9 +/- 3.0 
mmHg, P 

< 0.001 and DBP; daytime, 80.7 +/- 1 .6 vs. night time, 69.2 +/- 1.8 
mmHg, 

P < 0.001) and following GHR (SBP; daytime, 122.8 +/- 2.6 vs. night 
time, 

1 10.0 +/- 3.6 mmHg, P < 0.001 and DBP; daytime, 73.9 +/- 1 .8 vs. 
night 

time, 62.0 +/- 2.3 mmHg, P < 0.001). Individual and population- 
mean 

cosinor analysis demonstrated significant circadian rhythms for SBP, 
DBP 

and HR before and after 12 months on GHR (P < 0.001), suggesting 
that SBP, 

DBP and HR circadian rhythms were not altered by GHR. There 
was, however, 

a significant reduction in SBP (124.2 +/- 2.8 vs. 1 1 8.4 +/- 2.8 mmHg, 
P< 

0.001) and DBP (77.0 +/- 1.6 vs. 70.2 +/- 1.8 mmHg, P < 0.001) 
MESORwith 

an increase in HRMESOR (68.9 +/- 2.5 vs. 72.2 +/- 2.4 beats/min, P 

< 

0.01) following GHR. CONCLUSIONS: Systolic and diastolic BP 
and 

HR circadian rhythms are preserved in AGHD following 12 months 
of GHR. 



However, there is a significant decrease in 24-h mean SBP and DBF 
and 

increase in 24-h mean HR after 12 months on GHR. We postulate 
that this 

decrease in 24-h mean SBP and DBP may result in a reduction of 
cardiovascular morbidity and mortality and may explain the 
beneficial 

effects of GHR on cardiovascular system previously reported in 
AGHD 
patients. 
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AB Low birth weight has been associated with impaired insulin 

sensitivity, 

type 2 diabetes mellitus, hypertension and cardiovascular 
disease in later life. GH therapy is known to increase fasting and 
postprandial insulin levels. For this reason concern has been 
expressed 

regarding the possible detrimental effects of GH therapy in children 
bom 

small for gestational age (SGA). To assess the effects of GH therapy 

on 

body composition, carbohydrate metabolism and final height in short 
SGA 

children, 165 prepubertal short children bom SGA were enrolled in 
either 

a multicentre, double-blind, randomized, dose-response GH trial (n = 
75) 

or in a GH controlled trial (n = 90). The inclusion criteria were: (1) 
birth length standard deviation score (SDS) below -2; (2) age 3-8 
years; 

(3) height SDS below -2. The children's mean (SD) age was 7.3 (2.1) 
years 

(GH dose-response trial) and 6.0 (1 .5) years (GH controlled trial), 
birth 

length SDS was -3.6 and height SDS was -3.0 (0.7). In the GH 
dose-response trial, children were randomly assigned to either 1 mg 
GH/m(2) per day (group A, n = 41 ) or 2 mg GH/m(2) per day (group 
B,n = 



38) ( approximately 0.033 or 0.067 mg/kg per day, respectively). In 

the 

GH controlled trial, children were randomly assigned to 1 mg 
GH/m(2)per 

day (n = 60) or served as controls (n = 30). Subjects underwent 
standard 

oral glucose tolerance tests and measurement of body mass index, 
systolic and diastolic blood pressure and serum lipids at baseline 
and after 1 and 6 years of GH therapy and again 6 months after 
discontinuation of GH. Body composition was measured by dual 
energy x-ray 

absorptiometry at baseline and again after 3 years in the GH 
controlled 

trial. Mean (SD) final height SDS was not significantly different 
between 

the two GH dosage groups: -1 .2 (0.7) in group A and -0.8 (0.7) in 
group B. 

At the start of GH therapy, 8% of children had impaired glucose 
tolerance 

(IGT). Systolic blood pressure was significantly higher in 
comparison with healthy peers. GH therapy induced considerably 
higher 

fasting and glucose-stimulated insulin levels after 1 and 6 years, 
regardless of GH dosage. After 6 years, 4% of children had IGT. Six 
months after discontinuation of GH, glucose levels remained normal, 
whereas fasting and glucose-stimulated insulin returned to levels 
comparable to those of healthy peers. None of the children 
developed 

diabetes. During 6 years of GH therapy both systolic and 
diastolic blood pressure decreased significantly and remained so after 
discontinuation of GH therapy. At baseline all children had reduced 
bone 

mineral content and lean body mass. Fat mass was not significantly 
lower 

than normal. Treatment with 1 mg GH/m(2) per day resulted in a 
significant increase in (and normalization of) bone mineral content 
and 

lean body mass in comparison with untreated short SGA controls. 
Fat mass 

decreased during the first year of GH but returned to values 
comparable to 

those at baseline in the following 2 years of GH therapy. We found 
that 

long-term, continuous GH therapy in short children bom SGA leads 
to a 

normalization of height during childhood and to a normal final height 

in 

most children, regardless of GH dosage. Only very short or relatively 
older children may need a dosage of 2 mg GH/m(2) per day. Long- 
term GH 

therapy had no adverse effects on glucose levels and serum lipids and 
had 

a positive effect on blood pressure, even with GH dosages of up to 2 
mg/m(2) per day. However, as has been reported in other patient 
groups, 

GH induced higher fasting and glucose-stimulated insulin levels, 
indicating insulin resistance. After discontinuation of GH serum 
insulin 

levels returned to normal age-reference levels. Short SGA children 
have a 

reduction in bone mineral content and lean body mass when 
compared with 

healthy controls, which significantly improved (normalized) with GH 
therapy at a dose of 1 mg/m(2) per day. 
Copyright 2003 S. Karger AG, Basel 
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